The purpose of this paper is to investigate the level of capital mobility in the largest economies of Asia by testing the Feldstein-Horioka puzzle. Panel estimations using quarterly data for the period from 1995 to 2011 have been made for 7 largest economies of Asia, specifically Russia, Japan, South Korea, Turkey, India, Indonesia and China. This group of countries has been gaining significant economic power in the world during the last decade, specifically the growth rates of this sample exceeds growth rates of the most developed countries over the long period of time. Whereas the total GDP adjusted for PPP is far above of GDP of the EU and NAFTA groups and very close to the G7 group. The paper examines changes in investment savings relationships when the presences of structural shifts -where such exist-are taken into account. Recently developed panel techniques are employed to examine the investment savings relationship and estimate saving-retention coefficients. As a result of estimations countries were divided into two groups that consist of stable countries and unstable countries. The division of countries into different groups allows getting precise results of capital mobility. The empirical findings reveal that the Feldstein-Horioka puzzle exists in estimated groups. The estimated saving-retention coefficient is estimated as 0.804 and 0.839 for the stable and unstable samples respectively, which indicate a relatively higher level of capital mobility in stable countries with respect to unstable ones.
Introduction
The level of financial integration significantly increased lately in the world. Indication of this is observed in increasing spreading effects of economic crises on the world. A lot of studies investigating capital mobility apply the Feldstein and Horioka (1980) work on saving investment relationship. In their study they found that investment and saving ratios are correlated highly in developed countries, which is an illustration of low capital mobility.
These findings are opposite to the expected low correlation between investment and savings ratios particularly in the sample of the OECD developed countries. Since then in the literature a great deal of attention has been given to the FHP particularly using example of European or OECD countries (see, for example, Fouquau et al. [2008] , Kollias et al. [2008] , Herwartz and Xu [2010] , Ketenci [2012] ). A lot of studies were devoted to Asian countries as well (see, for example, Kaya-Bahçe et al. [2008] , Jiranyakul et al. [2009] , Huang et al. [2006] , Kim et al. [2007] ). However less attention was paid to Asian countries in panel research (see, for example, Kim et al. [2007] , Guillaumin [2009] , Wahid et al. [2008] ), and there are no examples of panel study of largest Asian countries. This group of countries is worth of studying due to their dynamic development for the last several years and the importance of their combined market. Table 1 shows the information for GDP of selected countries and major economic groups of the comparison reason. It can be seen that current and real GDP of these countries exceed GDP levels of such large markets as European Union and NAFTA, and very close to those of G7 countries, even though regional average of real GDP per head is lowest compare to leading economies. However, from the last 2 columns of the table it can be seen that share of the real GDP of all major regions EU, G7 and NAFTA decreased since 2005, and only share of the real GDP of considered Asian countries increased from 28 to 33 percent. From the Table 2 it can be seen that the growth of the largest Asian countries significantly prevails the growth of the leading economic markets.
This study is different from other studies because it combines 7 largest countries of the Asia in the panel. This study attempts to discover the level of capital mobility in the 7 largest by GDP countries of Asia.
Methodology
This study investigates the degree of capital mobility in OECD members compared to different narrowed groups of developed countries taking into account identified structural breaks. In order to examine the level of capital mobility in OECD countries, Feldstein and Horioka (1980) estimated the following equation:
Where I is gross domestic investment, S is gross domestic savings and Y is the gross domestic product of considered country i. Coefficient β, which is known as a saving-retention coefficient, measures the degree of capital mobility. If a country possesses perfect international capital mobility, the value of β has to be close to 0. If the value of β is close to 1, it would indicate the capital immobility of the country. The results of Feldstein Horioka (1980) showed that the value of β for 21 open OECD economies changes between 0.871 and 0.909, illustrating by this the international capital immobility in the considered countries.
These controversial results gave start to widespread debates in the economic literature.
Numerous studies have provided evidence supporting these results. At the same time, different results exist in the literature with a wide array of interpretations. Therefore, the findings of Feldstein Horioka (1980) , which are contrary to economic theory, have started to be referred to as "the mother of all puzzles" (Obstfeld and Rogoff, 2000, p.9).
1.1.Unit root tests
In this paper different tests for the panel unit root are used. The first group consists of tests that do not allow for structural changes in series. These are the Levin, Lin and Chu (LLC) test (Levin et al., 2002) , the Breitung (Breitung, 2000) test, the Im, Pesaran and Shin (IPS) test (Im et al., 2003) , the Fisher-type tests using ADF and PP tests (Maddala and Wu (1999) and the Choi (2001) , and the Hadri (Hadri, 2000) test. The LLC test is based on orthogonalized residuals and on the correction by the ratio of the long-run to the short-run variance of each variable. Although the LLC test has become a widely accepted panel unit root test, it has homogeneity restriction, allowing for heterogeneity only in the constant term of the ADF regression. The Breitung test assumes that all panels have in common an autoregressive parameter and the presence of the common unit root process. The IPS test is a heterogeneous panel unit root test based on individual ADF tests and was proposed by Im et al. (2003) as a solution to the homogeneity issue. This test allows for heterogeneity in both the constant and slope terms of the ADF regression. Maddala and Wu (1999) and Choi (2001) proposed an alternative approach by using the Fisher test, which is based on combining the Pvalues from the individual unit root test statistics such as ADF and PP. One of the advantages of the Fisher test is that it does not require a balanced panel. Finally, the Hadri test is a heterogenous panel unit root test that is an extension of the test of Kwiatkowski et al. (1992) , the KPSS (Kwiatkowski-Phillips-Schmidt-Shin) test, to a panel with individual and time effects and deterministic trends, which has as its null the stationarity of the series.
However, the considered unit root tests do not take into account the presence of any structural shifts in series. Therefore, as proposed by Im et al. (2005) , the LM unit root test was employed. This is a panel extension of the Schmidt and Phillips (1992) test allowing for one and two structural shifts in the trend of a panel and of every individual time series. Im et al. (2005) illustrated that in the series where structural shifts do not exist the size of distortions and loss of power in the panel unit root tests remain insignificant when structural shifts are accommodated. However, size distortions and loss power in the tests were found to be significant when unit root tests were applied to the time series without taking into account the existing structural shifts. The break date in the Im et al. (2005) test is chosen using the minimum LM statistics of Lee and Strazicich (2003, 2004) . In this method, the break date is selected when the t-statistic of possible break points is minimized.
1.2.Stability test
In order to be able to apply panel cointegration tests allowing for structural shifts, it is necessary to examine series for stability. The Hansen's (1992) stability test was employed in this study to estimate parameter stability in cointegration relationships. The test is based on the fully modified OLS residuals proposed by Phillips and Hansen (1990) . A necessary requisite of the test is that series be non-stationary. The stability test produces three test statistics: supF, meanF, and Lc. The supF statistic tests for the null hypothesis of cointegration with no structural shift in the parameter vector against the alternative hypothesis of cointegration in the presence of sudden structural shifts. The meanF and Lc statistics test for a cointegration with constant parameters against an alternative hypothesis of gradual variance in parameters of no cointegration. Particularly, the meanF statistic is used to capture the overall stability of the model.
1.3.Cointegration tests
Cointegration tests were employed in this study in order to determine whether longrun relationships exist between investment and savings. Two of them are the Kao (1999) and the Pedroni (1999) cointegration tests, which do not allow for structural shifts in series. The next one is the Westerlund (2006) panel cointegration test, which allows for multiple structural breaks in series. The following system of cointegrated regressors is considered for estimation in cointegration tests:
Where i=1,…, N, and t=1,…., T, α i are constant terms, β is the slope, y it and x it are non-stationary regressors, and ε it are stationary disturbance terms. Kao (1999) proposed two types of panel cointegration tests, the Dickey-Fuller (DF) and the Augmented Dickey-Fuller (ADF) tests. The statistics of these tests can be calculated using the following formula:
where the residuals derived in the system (2) are used to calculate the test statistics (3) In the long run, macroeconomic series such as investment and savings may contain a variety of structural changes within a country or at the international level. Therefore, in order to examine the regression model (1) in the case when structural breaks are detected, the methodology of Westerlund (2006) 
Saving retention coefficient
Finally, in order to estimate saving retention coefficients for groups of countries dynamic ordinary least squares (DOLS) technique was employed. DOLS estimator was proposed by Kao and Chiang (2001) for heterogeneous panels. Kao and Chiang (2001) illustrated that DOLS outperform ordinary least squares and fully modified ordinary least squares estimators in estimating cointegrated panel regressions. 
Empirical results

Unit root tests
The integration order of panel series has to be investigated in order the test the cointegrating relationships between investment and savings panel series and to estimate saving retention coefficients for the panel of the considered Asian countries. The results of six alternative unit root tests are presented in Table 3 . All tests provided enough evidence to conclude that the Investment series is non-stationary. Estimating the integration order of the Savings series estimations of the Breitung and the PP tests rejected the hypothesis of the unit root presence, while other tests provided evidence for the unit root presence in the Savings series. Therefore, based on the results of the alternative unit root tests, it can be concluded that the Savings series are generated by a non-stationary stochastic process.
2 For technical details of the DOLS estimator, see Kao and Chiang (2001) .
The purpose of this paper is to investigate changes in investment savings relationships in the largest economies of Asia when the presences of structural shifts -where such existare taken into account. Therefore in order to acquire stronger evidence of a unit root presence in unstable as well as in stable series, the panel unit root tests proposed by Im et al. (2005) that allow for one and two structural shifts in series were applied and results are reported in Table 4 . All types of the LM unit root tests with no shifts, with one and with two structural shifts provide strong evidence of the unit root present in the Investment and Savings panel series. The LM statistics for individual countries failed to reject the stationarity hypothesis only in case of Indonesia where no shifts were allowed, while the tests where one and two structural shifts were allowed provided strong evidence of non-stationarity for all countries.
Stability test
In order to examine series for stability Hansen's (1992) stability test has to be applied to nonstationary series. The results of the stability test are presented in indicating by this the solvency of current accounts of the estimated countries.
Cointegration tests
Saving retention coefficient
The saving retention coefficient β from the Equation 1 was estimated in order to investigate the level of capital mobility in the estimated panels. Table 8 Particularly the highest value of the saving retention coefficient was found in the sample of unstable countries which is 0.839, while in the sample of stable countries the value of the saving retention coefficient is 0.804. For example Bautista and Maveyraud-Tricoire (2007) in their study on saving-investment relationship in East Asian countries found that saving retention coefficients changed from the high value during the pre-crisis period to the low value for the period that was following Asian crisis. In this study saving retention coefficients were examined for the post Asian crisis as well, Table 8 , however results do not significantly differ from estimations for the full period.
Conclusion
This paper examined the validity of the Feldstein-Horioka puzzle for the panel sample the largest Asian countries. Recently developed econometric methods were applied to annual series in order to investigate the cointegrating relationships of investment and savings variables, taking into account the presence of structural shifts in the model when it was relevant and to estimate the saving retention coefficient. To detect series where structural shifts took place, the Hansen's (1992) stability test was employed. As a result, 5 countries out of 7 estimated Asian countries, Russia, Turkey, Indonesia and China, were exposed as unstable countries. The Westerlund (2006) cointegration test was applied to the sample where only unstable countries were included, allowing for maximum five breaks. As a result, evidence of cointegration was found only in the presence of constant, while no evidence was found when constant and trend are included. The Pedroni and Kao panel cointegration tests were applied only to stable countries, Japan, South Korea and India. The results provided strong evidence for cointegration presence between investment and savings series. Table 3 . Unit root tests
Notes: Estimations are made with the inclusion of constant and trend, estimations are made with maximum 4 specified lag, with the increase of lag, the length of the power of tests increases in favor of the unit root presence in level estimations. * denotes significance at a 5% significance level a. tests the hypothesis of the presence of the common unit root process b. tests the hypothesis of the presence of the individual unit root process c. tests the hypothesis of no unit root in the common unit root process. 
